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Iatrogenic Perforation of the Left Ventricle during 
Insertion of a Chest Drain

Dongmin Kim, M.D.1, Seong-Hoon Lim, M.D.1, Pil Won Seo, M.D.2

Chest draining is a common procedure for treating pleural effusion. Perforation of the heart is a rare often fatal 
complication of chest drain insertion. We report a case of a 76-year-old female patient suffering from congestive 
heart failure. At presentation, unilateral opacity of the left chest observed on a chest X-ray was interpreted as 
massive pleural effusion, so an attempt was made to drain the left pleural space. Malposition of the chest drain 
was suspected because blood was draining in a pulsatile way from the catheter. Computed tomography revealed 
perforation of the left ventricle. Mini-thoracotomy was performed and the drain extracted successfully.
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CASE REPORT

A 76-year-old female patient presented at the emergency 

department with dyspnea, a productive cough, and a fever for 

several days. She had experienced exacerbations of congestive 

heart failure for the previous 20 years and had a permanent 

cardiac pacemaker that had also been initially inserted about 

20 years earlier due to sick sinus syndrome with atrial 

fibrillation. She also had dementia, and a history of multiple 

incidents of cerebral infarction and its complications.

At the emergency department, her blood pressure was 

112/72 mmHg, pulse rate was 101/min with an irregular 

rhythm, and body temperature was 36.5oC. On examination, 

she appeared tachypneic (respiratory rate, 28/min) and her 

breathing sounds were reduced over the left lung field. The 

arterial oxygen saturation in room air was 92%. The other 

laboratory findings were not notable. Chest radiography re-

vealed opacification of the whole left lung field, thought by a 

physician of the emergency department to be unilateral pleu-

ral effusion (Fig. 1). Therefore, after local anesthesia and un-

der sterile conditions, a 16F catheter (Prime-S; Sungwon 

Medical, Cheongju, Korea) was inserted into the 6th left in-

tercostal space in the anterior axillary line without image 

guidance.

Shortly after insertion, blood was draining in a pulsatile 

way from the catheter. However, she was hemodynamically 

stable with a blood pressure of 132/78 mmHg and a heart 

rate of 98/min. After clamping the catheter, contrast-enhanced 

computed tomography (CT) of the chest was performed (Fig. 

2) and showed that severe cardiomegaly with displacement of 

the heart to the left with atelectasis (originally thought to be 

massive pleural effusion). The catheter had been inserted an-

terolaterally into the sixth intercostal space on the left and 

was within the left ventricle, exiting the ventricle through the 
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Fig. 2. Computed tomogram of the chest. Both atria and great 
arteries were dilated and displaced to the left hemithorax with ate-
lectasis of the left lung. The catheter tip was placed in the as-
cending aorta through the aortic valve and left ventricular cavity 
(arrows).

Fig. 1. Chest X-ray prior to chest drain insertion. Dense opacifi-
cation of the left hemithorax without mediastinal shifting is shown. 
The tip of the pacemaker lead in the right ventricle was found at 
the far left of the hemithorax and the heart silhouette is not 
clearly visible. 

aortic valve with the tip of the catheter located in the ascend-

ing aorta. Transthoracic echocardiography revealed mild aortic 

regurgitation with a small amount of pericardial effusion 

without hemodynamic significance.

Open mini-thoracotomy with chest tube insertion was per-

formed under general anesthesia the next day. The previous 

catheter was carefully pulled out without myocardial repair. 

Although the removal of the catheter was successful and well 

tolerated by the patient, the hospital course was complicated 

by pneumonia and long-term mechanical ventilation. About a 

month after the complication, the patient died from pneumo-

nia with septic shock.

DISCUSSION

Chest drain insertion is a commonly used invasive proce-

dure for managing pneumothorax, and draining the pleural 

cavity is also performed for patients with pleural effusion and 

empyema [1]. It may be associated with certain complications 

such as infection, bleeding, and injury to the adjacent organs 

[2]. However, cardiac injury during chest drain placement is a 

very rare but catastrophic complication, ten cases of which 

have been reported to date. Although diverse types of heart 

injury have been reported, to our knowledge, this particular 

case describes for the first time cardiac injury with the cathe-

ter tip placed in the ascending aorta through the left ven-

tricular cavity.

Most cardiac injuries during the procedure were related to 

anatomic distortion such as post-pneumonectomy, extreme ky-

phoscoliosis, and cardiomegaly [3-6]. Similarly to these pre-

vious reports, our patient had marked cardiomegaly with ate-

lectasis, which manifested as a dense opacity of the left hem-

ithorax on chest X-ray. It was unfortunately misinterpreted as 

a massive pleural effusion in an emergency state. A chest 

drain was inserted in the chest cavity, eventually resulting in 

perforation of the left ventricle.

Accurate diagnosis and appropriate procedures are man-

datory to avoid these fatal complications. The chest X-ray is 

the most important, widely used, and time saving means to 

evaluate pleural effusion. However, it is not specific, and 

many other conditions can mimic pleural effusion. Further-

more, interpretation of a chest X-ray in cases of suspected 

pleural effusion is relatively complicated, and it has been re-

ported that the discordance rate between radiologist and emer-

gency department physicians is relatively high and can influ-

ence clinical outcomes [7]. Therefore, emergency department 
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physicians should be aware of the possibility of misinter-

pretation. Especially in cases in which the chest X-ray is 

used to make clinical decisions, such as chest tube insertion 

as in our case, meticulous attention is needed.

This report emphasizes that delineating the locations of vi-

tal organs in the thorax must be confirmed prior to drain 

insertion. If anatomical orientation is hampered, ultrasound or 

CT should be used during or prior to chest drain placement. 

Although chest drainage generally has a low complication 

rate, the procedure can be guided with fluoroscopy, ultra-

sound, or CT to place the catheter accurately and to reduce 

the complication rate [8]. Therefore, it is recommended that 

image guidance be used if the effusion is very small or initial 

aspiration fails [1]. However, it should also be taken into 

consideration that imaging guidance can raise medical costs 

and is limited for everyday use.

In conclusion, considering the possibility of underreporting, 

cardiac injury from chest drain insertion might not be very 

infrequent with certain conditions, and if the anatomical ori-

entation is not established before the drain insertion, more 

complex imaging than a chest X-ray is needed to prevent 

life-threatening complications and image-guided chest tube in-

sertion can make the procedure safer.
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